Introduction
Somatic symptom disorder (SSD) is conceptualized as a psychiatric disorder, which shows an excess degree of suffering beyond that resulting from the presence of somatic symptoms alone, as defined in the Diagnostic and Statistical Manual of Mental Disorders (DSM), Fifth Edition. 1 The diagnostic criteria consist of the following: one or more somatic symptoms that disrupt patients' daily life (criterion A); excessive thoughts, feelings, or behaviors related to their symptoms (criterion B); and a symptomatic state that typically persists for more than six months (criterion C). 2 SSD encompasses somatization disorder, undifferentiated somatoform disorder (SFD), pain disorder, and hypochondriasis (with somatic symptoms) of SFD as defined in DSM-IV, 1 although
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suzuki et al excessive inclusion of patients is a concern, 3 and can be diagnosed with or without the presence of medical disease (MD). 2 In this study, because these various names may be confusing, we use the term SSD to encompass all the terms that are included in the concept of SSD.
SSD is common because somatization accounts for 10% of primary care patients, which is the same prevalence as depression and anxiety. 4 However, because SSD is one of the most difficult diseases to diagnose, 5 doctors may order unnecessary diagnostic procedures to avoid overlooking MD. 6 Such excessive interventions can foster somatic fixations of patients, 7 leading to functional impairment, higher disability days, and increased health care costs. 4 In addition, the early detection of mental illness is critical even for patients with somatic disease because mental treatments are recommended as soon as possible so as to prevent chronic state. 8 Thus, there is a need to develop a comprehensive biopsychosocial approach that may be applied at an early stage. 6 However, no gold standard diagnostic method has been established for SSD. 9 Even the diagnostic criteria of the DSM-5 necessitate clinical experience when making assessments. 10 Moreover, previous studies have used various terms for medically unexplained physical symptoms (MUPS), such as somatization, SFD, and functional somatic symptom, 11 and these various definitions and methods might have led to inconsistent conclusions. 12 Thus, SSD and its clinical features in particular have scarcely been studied. 13 SSD patients may complain of various symptoms including pain, fatigue, and issues pertaining to gastrointestinal, cardiopulmonary, urogenital, neurological, skin and glands, or autonomic systems. 14 Here, we studied patients with pain, which is common but of which it is challenging for doctors to determine the causes. Our objective was to develop a clinical score for discriminating patients with SSD from those with MD because physicians frequently are unable to identify the principal cause of pain between the two types of disorders, and worry about overlooking MD. We do not encourage mind-body dualism, and one reason for "excluding MD", as abolished in the DSM-5, is related to limited reliability for determining patients' symptoms as MUPS. 2 Accordingly, clinical features of SSD were compared to those of MD to develop our clinical score.
Methods
study population
This was a retrospective cross-sectional study conducted at a university hospital in Japan. We investigated the medical records of consecutive patients who visited the Department of General Medicine at Chiba University Hospital with pain from April 2003 to March 2015. We list the classification of patients in Figure 1 . Because the purpose of this study was to investigate differences in clinical features between SSD and MD, we excluded patients complaining of acute pain, which doctors rarely consider as SSD. We defined acute pain as that with a duration of less than one month since onset because acute pain generally improves within several weeks. 15 Patients were also excluded if their final diagnoses were undetermined or if we could not understand them in sufficient detail due to language problems, dementia, an uncooperative attitude, mental retardation, or deafness. Because the clinical features of mental disorders other than SSD, such as depression or anxiety, have been established and these disorders contribute independently to functional impairment, 4 such disorders should be evaluated before considering whether a patient might be suffering from SSD in primary care settings. Therefore, patients with a chief diagnosis of a mental disorder other than SSD, including those comorbid with SSD, were also excluded.
Confirmation of diagnoses
Our department has a system whereby two or more physicians examine each patient, and spend sufficient time to evaluate biopsychosocial problems, because most patients visiting our department are referred with unknown diagnostics from primary or secondary medical institutions. If a diagnosis is inconsistent or unclear among the physicians, they consult another senior physician or specialist, or follow up until a final diagnosis is determined. Diagnoses of mental disorder were previously based on the DSM-IV and are currently based on the DSM-5, or by referral to psychiatrists in daily medical practice. When extracting the data for this study, two physicians independently checked the clinical records to determine the final diagnosis (thus, a total of four or more physicians confirmed each diagnosis), and the diagnoses of mental disorder, including SSD, were reconfirmed based on the DSM-5. If the final diagnosis was in doubt, further discussion took place with the physicians in charge of the patient. However, because there is no widely accepted method to diagnose SSD, 9 reliability of the diagnosis is an important problem. We classified patients as having "definite SSD" for developing a diagnostic score based on confirmed diagnosis of SSD if two or more physicians and a psychiatrist in our hospital diagnosed SSD with no alteration of diagnosis after follow-up. Patients were classified as having "probable SSD" for validating the model if the diagnosis was by physicians without an evaluation by psychiatrists in our hospital, even if 
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somatic symptom disorder on non-acute pain there existed a consistent diagnosis made by psychiatrists in other institutions. Although the concept of functional somatic syndrome (FSS) overlaps with SSD, patients with FSS who also meet SSD criteria have greater disability than those who do not, 9 indicating that FSS can be regarded as a mild disorder compared to SSD. Thus, we classified patients as having "FSS" if they complained of nonspecific pain, as well as if they had a diagnosis of FSS, such as irritable bowel disease, non-ulcer dyspepsia, premenstrual syndrome, chronic pelvic pain, fibromyalgia, atypical or noncardiac chest pain, chronic fatigue syndrome, tension headache, temporomandibular joint dysfunction, or atypical facial pain, 11 when they did not meet the diagnostic criteria for SSD according to the DSM-5. Patients who met the criteria for both SSD and FSS were classified into the SSD group because most of such patients needed to be referred to psychiatrists, unlike cases of FSS only. However, the clinical position of FSS is unclear, 13 in terms of whether it should be categorized within SSD or strictly distinguished as non-SSD. Moreover, this study aimed to develop a clinical score to discriminate SSD from MD, and physicians who diagnose patients with FSS-related disease based on their diagnostic criteria but omit the diagnosis of SSD would not strengthen the patients' somatic fixations because they are not concerned with MD; rather, they target functional improvement in such conditions. Therefore, we excluded FSS when developing our model, but investigated its nature in the validation phase.
Procedure
We randomly matched two patients with MD (defined as "matched MD") by age (within two years), sex, and pain location (at least one part) for each definite SSD patient , complaints other than pain, and duration of six or more months (from the onset of pain to the first visit to our department). Two physicians independently checked each clinical record to extract the data. When the data were inconsistent, this was resolved by discussion with a third physician. Although all factors were evaluated by interview sheet or medical record history, unclear provocative/palliative factors were also evaluated by physical examination. In the validation, probable SSD patients and MD patients who were unmatched to definite SSD patients (defined as "unmatched MD") were employed. All cases of SSD and all cases of MD were also employed because each SSD and MD group was not divided randomly, to prioritize confirming diagnoses of SSD in developing a model. To evaluate the nature of FSS, we assessed FSS + all SSD versus all MD, and all SSD versus FSS + all MD. Study approval was obtained from the institutional review board of the Graduate School of Medicine, Chiba University, without requirement of patient written consent because this study included no information that can reveal the identity of a particular individual, thus ensuring confidentiality of patient data.
statistical analysis
In the derivation, the factor of analgesics ineffective was evaluated according to 11 grades of improvement (0 [no effect] to 10 [temporarily complete disappearance of pain]). Missing data for this factor were substituted by the mean value of the two groups. We subsequently decided a binary cut-off value via the area under the receiver operating characteristic curve (AUC). Subsequently, the eight clinical factors of relevance to definite SSD and matched MD were evaluated by univariate analyses. The factors with a P-value of less than 0.15 in the univariate analyses were included in a conditional logistic regression model with forced entry method to identify the significant predictors (p<0.05). The description utility of the model was evaluated by AUC, and the goodness of fit of the model was assessed using McFadden's pseudo-R-squared.
In the internal validation, the discrimination ability was assessed via AUC. The calibration was assessed by comparing the prevalence and the likelihood ratio of SSD according to the risk score. We regarded missing data for each factor as negative. We used StatsDirect version 3 (StatsDirect Ltd., Altricham, UK) for calculating the odds ratios for univariate analyses and SPSS Statistics for Windows version 22 (IBM Corp., Armonk, NY, USA) for other statistical analyses.
Results
characteristics of the participants
We show age, sex, and pain locations for each group in Table 1 (Table 2 ). In the conditional logistic regression analysis with forced entry method, the following five factors were included as independent predictors of SSD (p<0.05) in decreasing order of odds ratios (Table 3) : mental disorder history, unclear provocative/palliative factors, analgesics ineffective, stress feelings/episodes, and persistence without cessation. The AUC of the model was 0.900 (95% CI: 0.864-0.937, p<0.001; Figure 2 ), and the McFadden's pseudo-R-squared was 0.709.
Validation
We show the results of five factors for probable SSD, unmatched MD, and FSS in (Figure 2 ). The prevalence and the likelihood ratio of SSD increased as the score increased (Figures 3-6 ). When we defined the cut-off score as between 1 and 2, corresponding to the largest sum of sensitivity and specificity, the score of the five factors had a sensitivity of 0.916 and a specificity of 0. 
Discussion
This is the first study to reveal the clinical features of SSD compared to MD, and to suggest a diagnostic score for nonacute pain. The following five factors composed the score:
Analgesics ineffective, Mental disorder history, Unclear provocative/palliative factors, Persistence without cessation, and Stress feelings/episodes (A-MUPS). Based on the discrimination ability of the A-MUPS score according to AUC (Figure 2 ) and the stratified prevalence and likelihood ratio of SSD in the validation (Figures 3-6) , the clinical features of FSS are more similar to those of MD than those of SSD. This indicates that the A-MUPS score reflects specific clinical features of SSD defined in the DSM-5, that it would be possible to assess whether patients with FSS had a diagnosis combined with SSD or not, and that the concept of SSD should be separated from that of FSS. Factor "A" of the A-MUPS score was Analgesics ineffective. Acetaminophen and NSAIDs are recommended in the initial treatment for cancer and non-cancer pain. 15 Besides pharmacological mechanisms, placebo analgesia, to which endogenous opioids and dopamine contribute, influences analgesic effects. 16 Positive expectancies strengthen the 
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somatic symptom disorder on non-acute pain degree of the placebo effect, while negative expectancies decrease the placebo effect, increase side effects, and induce nocebo effects. 17 Although SSD patients visit multiple doctors as they seek care, the purpose of their behavior tends to be to persuade others that they are ill, so as to obtain illness-related privileges. 13 These properties may contribute to the ineffectiveness of analgesics.
Factor "M" was Mental disorder history. The comorbidity of SSD with depression and/or anxiety is high, with a rate of 26%-59%, 18 and patients with mental disorder tend to develop SSD. 19 In a study of anxiety disorder, the proportion of cases with SSD that followed anxiety versus anxiety that followed SSD was the same, and simultaneous onset of these disorders was rare. 20 Mental disorders influence each other.
Factor "U" was Unclear provocative/palliative factors. SSD patients complain of vague, imprecise, and changeable physical symptoms. 21 Diagnostic criteria for SSD in the DSM-5 include "excessive thoughts, feelings, or behaviors related to somatic symptoms (criterion B)"; 2 functional, cortical issues would evoke or strengthen such symptoms. It is likely that no or minimal pain signal arises from the somatic organs, and thus, provocative/palliative factors cannot be clear.
Factor "P" was Persistence without cessation. Diagnostic criteria for SSD in the DSM-5 include persistence of symptoms. 2 Although somatic symptoms need not be continuous, 22 our study showed that the possibility of SSD increased if pain continued without cessation. Because SSD patients have a tendency of selective attention to physical symptoms, 18 unceasing consciousness of their pain would be causative. 
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Factor "S" was stress feelings/episodes. Mental pain share a common neuroanatomical pathway with physical pain; the anterior cingulate cortex is related to the experience of pain distress, and the right ventral prefrontal cortex is related to the regulation of pain distress. 23 Thus, cortical processing and interpretation of somatic signals depend on psychological salience, 24 so that cognition, mood, and context influence pain perception. 25 As SSD patients are more susceptible to pain than healthy individuals who are experiencing transient negative affect, 26 the former are readily affected by stress.
SSD patients often complain of multiple symptoms, 14 but pain tends to be the sole severe complaint. 2 Although this is a reason why the factor "complaints other than pain" was not included in the model, some MD patients had objectively and easily identifiable complaints, including fever, swelling, and pallor. If we considered the quality of complaints, the factor may become of utility. Although the typical duration of symptoms is usually considered as more than six months, the factor "duration of six or more months" was also not included in the model. This suggests that SSD can be detected at an early stage, via other clinical features assessed by A-MUPS. Progression of pain generally indicates severe MD, while SSD patients attempt to convince others of their severe symptoms claiming aggravation. 27 Thus, it is difficult to distinguish SSD from MD via the time course of pain.
Strengths and limitations of this study
A strength of this study is its utilization of consecutive patients, most of whom were referred with unknown diagnostics. In addition, diagnoses were confirmed by two or more physicians who spent sufficient time to reach a satisfactory diagnosis, and diagnoses were also independently checked by another two physicians to minimize misdiagnosis. Moreover, we used the definite SSD data, which incorporated diagnosis by psychiatrists in our hospital with follow-up, to formulate our model. Although the results of the validation suggest the model is useful, these methods might have led to sampling bias.
Our study has several limitations. The possibility of sampling bias should be noted because the setting of this study was a single university hospital in Japan. Although our diagnoses of mental disorder including SSD were reconfirmed based on DSM-5 criteria by two or more independent physicians, they relied on medical records but not the medical practice itself. In addition, this was a retrospective crosssectional study, although we tried to prevent recall bias and observer bias by double independent evaluations of medical records. Considering these limitations, we need to obtain prospective external validations in other multicenter settings. Mean-value substitution was used to replace missing data for the factor "analgesics ineffective" while generating the model because the proportion of missing data was high due to no prior prescription, absence of history, or the restricted definition of analgesics as those initially recommended (i.e., acetaminophen and NSAIDs). 15 However, in the model formulation, the proportions of effectiveness (including no record of concrete improvement grades), ineffectiveness, and missing data were 5.8%, 54%, and 40% in definite SSD, and 40%, 16%, and 44% in matched MD, respectively, which shows a similar proportion of missing data but clearly greater ineffectiveness in definite SSD. Namely, substitution of missing data narrowed the difference between the two groups, but a significant difference was observed so that we consider this factor as a characteristic of SSD. Finally, because responses of SSD patients may change on a daily basis, such patients should receive repeated evaluations.
Conclusion
This is the first study to develop a clinical diagnostic score (A-MUPS score) that differentiates patients with SSD from those with MD for complaints of non-acute pain. We expect the model will help to diagnose patients with SSD in consort with other validations. Further studies are needed to investigate the clinical features of SSD other than complaints of pain, the distinction between SSD and FSS, and the clinical differences among SSD, FSS, and other mental disorder.
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